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m.itlfV'yJ^ (Ga) #^B^H-efe;2)li*]gl:^^^7 0V>-r3h';5^cfB^<^i!l 

[lt*^9] T;v:^i;ifeJS:ei^ (l i ) . > >; -^a (n a) ^ 

Vi^A (K) . ;HfS>'>>A (Rb) ^ •fe->'^7A (Cs) i 7 > V A (F 

;Vv'!7A (C a) . hnV^-^A (S r) . /N'V-i^A (B r) J: v-!? A 
(Ra) ;e»-^=&-S#^-'bS*^$tt/ciJ'^=&< i:^-o-e^^ii^:^l >6^f>8<^v^-r 

1 >6-f, 9 Ov^-rtL:&-i'ffim<^Sa3t::^^o 

[W^:S121 -^h'j^^A (Na) ^::^r;v->'^7A (Ca) (D^m^-n-t^iJ 
(Ga) <7)Jt^^^ 0. 1 ~9 9mo 1 %<^)^H'e*^lt*:^l OIB^ 

im^^lS] HilfBM'^'7vyi^7.;6^ •^hV'^A (Na) t^)^^A (L 

[m^]^14l '^hV'^A (Na) ^iV^-^A (Li) (^-^fhiC^-T^ V ^ 
"^^A (Li) <^Jt^^^ 0. 1 ~9 9ino 1 roO^H-Cib'g)!*^:^! SIBmoM 

5] mifi^^&^#>&^ iajRl 0 0-1 2 0 0'CEE:^31 0 OP a~ 

2 OMP a "t?2b^l**:^ 1 )6^P> 1 4 OV^-rtL:dHCBBffe<^m3t:^^o 

[lS^]gi 61 mm (N) -^^t^'^^^^ Mm (N2) if7.^i^xfry^=-r 
(NH3) iS7.(D{^t^ < h 1 1 5 Ov^-rtt;e>^cfB^<^)^ 

7] Mm (N) ^^ifTsifi. ry^=-r (NH3) :^f;^^L<{± 

^ Ctti:Mm (N) ifP.t<DU'kif::^'r^^:bmimiii'^'^ ^^^^^-fMHzt^m. 
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mim2 0) m^msL±.(Dmumm(r>m:%mK 3 cmiik±r^h:hmi^ 

]g 1 ;6^<b 1 8 <^v^-rtt:d^l-fB«c<^^^:^-<*o 
a*:^ 1 /6-<b 2 1 <7)V^-rtt>&Mcf5m<^iaji:^^o 

[ii*:^2 3] m^'^nm-bK mm isi) . rji^^i- (a 12O3) . > 

v-^A (In) > T;V^^'^A (A1) . M-fk-r ^-v-i^A (InN) . M^mm {Si^4. 
) , mitmm (Si02) ^ m^k^>v'^A (In203) . m.m (Zn) . -TiT^i/'^A 
(Mg) ^ m'ft;MI& (ZnO) > m^fb^^^^v'^-^ (MgO) *5 J:i;'^'^;V"7-':7 A (Ge) 

[m^«2 4 ] ^W«gB^B^fiS;:R$^^^W^:^ 1 2 3 cov^-ftL^d-l^lBm 

* ^e-e^ o Jt^i^ o T ;v U X Xfr )V ft V ±«^Jl:d^ ^ 3& ^ lb 
^^^^tL^^Jj^^r < h o<7)^JS7C^«:J[jnl^Lr"7 9 ^7 :^>^^c•t^7t:ie><^mfBJt 
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[^?§<^Jli"^4$#55'^l 
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> M'fb:^7-U'>A (GaN) ^mE^iXX\^>^o tafe^T-ti. M^k:^rV'^7A<^ 

fz m^n-xmi^m) o L>&^L. 1 3 0 0-1 6 0 or. 8 O O O 

~17000atm(0. 81-1. 7 2MV 2i) t\^^^mMUM)±.^'Z-^t-t 

m^it. mm-xmim^:) o ^0:^^11 tww^m^e^ 0 o~8 0 or 

^:^i|iStCT:6^t9, tfzm.tii>. ItSOatm (ItJSMPa) gjg* T'Ttf -5 

')^^J^ (LisN) t'ff^)^A}i^m.)^^^'^Xm.it'^')'^2>.^i^^B^m.^'^^ 
:h-)jmm^^^X\^^:hi)^ m^m--Xm2) . #^tL7t^H^H<7);^§${±l-4m 
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J. Phys. Chem. Solids, 1995> 56. 639 

Journal of Crystal Growth 247(2003) 
2 7 5-2 7 8 
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^BI#i^^#5 8 6 8 8 3 7-^ 
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X -C ^ L < (± i iJD £ -C H^f IB W ^ 0^ ^ ^) i v^o 
[0 0 0 7] 
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lommx^^. ijift L<{±3 o#~l^K•e^)^)^ iOSft L<{± 1^5—2 0 

x.{?> 5-7 OJg. L<(il 0-5 0S> J:I)0$L<(±1 5-4 5^-C^ 

[0 0 0 9] 
[0 0 10] 

T^rV^A (GaN) . #N^0®M'fbT;V5-'^7A (AIN) . -^yr^T. v'JnV (S 
i) ^ t^')^A'mm (GaAs) . M'fb:^^'J'i7A (GaN) ^ &^tT)V^^^ 

A (AIN) > (sic) . mt^^f^m (bn) , WiiV)^-^^'^''^ 
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^h. (LiGa02) . ■^-'^nW,'-^^^'^^-^^ (ZrB2) . m<bmi& (ZnO) 
. #@35f7;^. U^'fb'-^'^^m (BP) > MoS2^ LaAlOs, Nb 

N. MnFe204. ZnFe204> Z r N> T i ^)y\\.iT^)'^^ (GaP) 
, Mg A 1 204> N d G a 03> L i A 1 O2. S c A 1 Mg O4. C agL a2 ( 

P04) <^02mifi^^o mmm.(r>w-h^\^. #ic$iiRa$ti-f. o. oo 

05-100000// m. 0tL<{iO. 001-50000y«m. iO^ftL 
<U0. 01-5000/^ m<7)^fflT'*);2)o llWotWM'iMmWii-. f^X-Jf. 
;tm^Jl^^^«& (MOCVD^) . K^mS^ (HVPE) . 55-^ 

^a.t:^i^'>-?* (MBE^) ^ICicT. »^tl?^^-e§ '5)o 

$ftL<(i3 cmJiI.JiT'^«9> <i:»)$f^ L<{±5 c mJ':J.±-e* . :^§v^tih'J: 
<. ^(Oimt^ RR5E$tt^v^o /N*;V^)bt^b'^^#S^<^m^&56^'2>f ^-^ 

o 

[0 0 11] 

c:<DM3t^?*t::*5v^-c> m^&y^'y^^i-^-^^- mm^m^±^ir^tx-K 

y^fpK^^^'tXi3< ^tmi-tLy^^o ti|ffiM'fbt/{±. '^£{^> Ca3N2^ 
LisN^ NaNs, BN, Si3N4, InN^^i^^^ «9 ^ :iflhit^mX^mLX < . 2 

0.0001 mole%~99 mole%^ X^n. L<{±> 0.001 mole%~50 mole% 
X^ «9 > J: ^9 U < {iO. 005 mole%~5 mole%X^^o 
[0 0 12] 

{liiE# 2004-3031212 



#M 2003-072687 



: 8/ 



myyy^T. TbmmVt^^ ^;i,^:<hlcJ:t). yy-y!^:^^ izmm^^*'^ ^^^^ ^ 
[0 0 13] 

[0 0 141 

tpjlcMlt ;S ^ I* J: ^ > IimTC^^Sr-^^-t^miB^ 7 ^ ^ ^ltilB^<^1lrlB 
[0 0 15] 

-^Jx-t^. iii.T(^:^'^:6^^*^o ■T'Srt?-^. JtJ^=lr 2 fitc LT^O^HU ^^^o;e>- 



ffiiE#2 004-3031212 



0 0 3-0 7 2 6 8 7 ^->? : 9/ 

■ 7 

x^^. ^m^fi^i^<^j:'^ fz-^<oyb^m<^M imif^tM.-^iz^^ x/hum<o ^ 

^<t. mm^'^m^mmLx^^^fzjwM^'^^m^^ RMMo/jNfi5air^a6xtv 
x\^^fz^ m^tim^j:^MM^mwmi>^xfi^^tx\ iim7tm<oitm^ 

o 

10 0 16] 

2|s:|&^lci3V^T. IimTn^ti. :^'';'^7A (Ga) . T^v^-'^A (A 1 ) . 
^^/y>>A (In) X^^ibK ^<7)5^/J>-t?^ :^r'; -^/A^s^ft Lv^o t/c. IIIl^ 
7C^M<fctfm^H^B{±. M<b:^'U'!7A (GaN) ^.^^b^hT-*;?, d ^: 4 tv^o m 

[0 0 17] 

5^l&^oiSL^:^v*tw*5v^-c. T;v;^7V^m(i. v-f-'^A (Li) > 

(Na) . ^^U-i^A (K) . (Rb) . -fev-i^A (Cs) i3J;?/77 

>->'^7A (Fr) •efe^9^ T;V':^/';±«^Jl{i> :*;vv'5'A (Ca) . J^hn> 

^-^A (Sr) . /N-'J-^A (Br) ^ J; tJ^^^ v^^? A (Ra) "tfab^o C:ttib»±> 

<^)t±, Li. Na. Ca> K> Rb> CsX^^. J: Olff t Lv^<^(±L i . Na 

athi'D'^-^yyy^^^X^^o ^fih<D^^. •^>V>A (Na) 
•irA (Ca) ^>L<f±U^'i7A (Li) t(D^WiKMi- J^^^"^ (Ca) ^ 
L< tiVf-'i^A (L i ) (Oitm (mo 1 %) -fi^flx-tf. 0. l-'99mol% 
<^l£fflt^2b')^ ^^*t<^i^ 0. 1 ~5 Omo 1 %<^>^Ht?^l9> J: U< 
l±2. 5-3 Omo \ %(DmmX^^o tfz. ^^^)^2^ (Ga) ^'t-hV'^^A ( 
Na) ^<^'^tt-^cM1-^•:^ h "i^A (Na) <^Jt^ (mo 1%) fi> -^llx-t^. 0 
. 1-9 9. 9mo l%<^IEHr'^l9. t<ti. 3 0 - 9 9 m o 1 %<0^ffl 
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A : i;^'i7A^L<(i5!7;v->'>AOmo 1 Jtti. 3. 7:9. 7 5:0. 2 5:*^ 
[0 0 18] 

:^^m<r>mi&ijmzi3\,^x. m%mm<r>^mi. m^i^. i^iSioo-iso 

Ot:. E:^Jl0 0Pa~2 0MPat?^»). $ftt<l±. 1^^3 0 0-1 2 0 0 
0 . 0 1 MP a ~ 1 0 MP a T'*) «9 . i: |l?t L < ii. 5 0 0-1 
lOO^CxJE^lO. IMP a ~6MP atr^^o 
[0 0 19] 

^^m<7)m^ism^3s\^^'r:. m^mm (n) MAtf. (N2 

) ?57'>^. TV-^t^T (NH3) ^tLi^mi^L-C^) J: <. rl-^Jt 

[0020] 

o mmm'^mit^ mx-h. mm (s i) . t;v5-^ (AI2O3) -rvv^'^/A 

(In) > T;V^-'t'A (Al) . m\:-(>i^'>^ (InN) . M^bS^ (Si3N4) . m 
(Si02) > mt^^^^^y-^ (In203) . (Zn) . -Ti^'^v^A (Mg) 

. m<b^l& (ZnO) . mi\:'^^^>''y^ (MgO) ^ ^yjV-^^^A (Ge) ^^i^^-So 
[0 0 2 11 

isSffi-t ^ ^s-e^ ■:> r > 4" <^ T ;v ^« i t;'^ ;i/ * v ±m±M:^^ 
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[0 0 2 2] 

^^s^m^^^ If r JUT \,z.mmir:h o 
[0 0 2 3] 

t-f, ^M±i^GaNi^m^^^^^^tL/i»;K8^itiia3<7)iglcifiaL. ^ii>K 

i 0 > ^ 8 o^S^± ic^ b :j{r A ^ 7 ^ ^ ^^iE^^^'^M L ^ v^Jbt^g 

$ftr:&ofc^. ^t&^ffiSlcJ: j)P!^#:^2^'^$:S:^fiJL•rTO^^ilI•r;2>o - 

S55-tw}i|w|— i^-§-=&#tTv^^o nm±^Z7^1r^o\z^ :^Km}^^fz^m<r>i}i 
iia3 5^v^t?t±. ^^^y^^xgii. JtiS3Jg<^:&ffl8t'?gto-C*3*)^ ^8^Mt 

mx. ^^^-fA i}--hmM^^-^^ 7 ^tmM^ 2^m. trjtiii 3 \zmx-ri^if 
. mms<r>m.itif')'^^nmMm±.^zw<'^^Mo ^:ib\ M^'^w:«^:^<^^A{i 
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10 0 2 4] 

y-Vy-ii^^-^' i-W(DRm^M^<oni^M'^miM'^ ^<r>f£ i>^X-. #rlB7 
^?pg^:|^-e^oT> ^<D\^myf)^^. :i^(D^m-^K R't-'C^^i^f^^^o T^tB LT 
tti^lOfi^ RM^(7)?i^t>c=^LT;fe^). >^4^<^2 0(7)§^,^1 0 a. lOb:;^^ R 
[0 0 2 5] 

:^W^L<. iO^f* t<{it5l?^^# m^ii. 1 0 V c m2j.:J.T) (Dt<DX- 

T-^«9. L<ti5 cm;^Jil?*9> J: < . -eO-hRBti. RR5e 

^tL^&V^o t/i. /^*;^^5^t>t>^fc'^t/#^#<^a^&:*^2-f V^r-*>^:d-e>. ciomj^. 

^<Dm,mit. Mx.if. 2-5 cm-eabi9> L<{±3~5 cm-eabO. 



l±ilE# 2004-3031212 



#0 2003-072687 



^-i^: 13/ 



[0 0 2 6] 

mmm] 

[0 0 2 7] 

mmm i ) 

mm 8 (Dmm±i^ ii. MOCVDi^lc j; ^) GaN^m^Sa^H ^fmLfZo 8 (iitiS^O— 
Jp|^^^2|*l^'^ ifV ^J>.2.0giiyv 'y^:^mmr(i- V U A)5.77gSrAttfcM 

Xh^o W^^#fi. ffi;b9.5^JE. W^BtrB^4B#rHl> ^i<);^tf-K (^:«»«JiT 
K^iLhmi^X^ 1.5m§.y^^) X^^o ^8(±iH-ii^3<^)^l^i^fiLTV>;g, 

i^TgtyjTo ^L-c. f^MmmrT^. i^^ms^^^^tzmmmwx.. mL2>hy 

^ y Cr7.^^^m\^-^J^'^^i^0^z\^fZo i<DJ:^ t::LT^B^BW^?r^To/;^^. 1114 
<Dit^W^mMmM-% (S EM : it^9 5 0i§) ic. ^8±l^43V^ 

[0 0 2 8] 

(^ife^WJ 2 ) 

mi^z7^-^mm.^m^^xmt'^^')fpj^w-^^H^^)^\^fzo t-r. mmm^x 
-ox'^y T 4 rmms ±Kmm3f^m<DGaiim^f^j^Lfzo ^omms^. m^it^ 

':7^it^8 0j^o— ^iHlw^gb. ^hK. :ff^)^J>^3.0gtyyy^:^WM(i- 
YV'>'^S.7Sg^Xm^'t7A0.Q27gii-YV'y-^ U •^'i? A =99:l(mol))) 
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LT10^JEtT-#J±L/::m^ m^CtX^tmVfZo #1^ • #ffi:i^'^T L/cm> Jt 
v^N a i: IJ^L i <om.^7 "7 -J ^ T.W.'^M.^ «t d t/i (^HjjEJS : ^^1. 50) 

A^«t^H;6^^Ktfco m^mm:-j\^. n^z^my^^fzimy^mmx^. ^8h 

(9 5 0j§) =&^t-o H^Oi^t^. ^#P>tT./c<^iil 0/.mJ¥<^OM4b:^'^;'^^-i^ 

t^h-ofzo viom^gB^i^-^^^-c. "7:^ (pl) 

LTto mmfm^t. ^^Z2^n m<^H e - C d Ix— -t?* 0 . ^Eii 1 0 mW 
10 0 2 9] 

[mi] 

[1112] 
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[ma] 
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2 ijn^#^ 

3.10 ttfiji 

5 mi^m. 
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9 7 ^ y 
10a, 10b 
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mm 

fi:h^J^-^j:<t^—<:><D±m7tmt. 1T^)^J>^ (Ga) . T;v^->i7A (A 1 ) *5 
J:t>M>i?'^A (In) i)'-h^£hWis-hmi'^^f^'P^^<>^^~^<r>\limjm 
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